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Background: Understanding the views of parents and children is critical to designing effective
asthma management programs. It was hypothesized that parents and adolescents would
exhibit heterogenous preferences with regard to asthma control.
Methods: Fifty parents of children with asthma and 51 adolescents with asthma participated in
a besteworst scaling study to quantify preferences regarding night-time symptoms, wheezing/
chest tightening, changes in asthma medications, emergency visits and physical activity limi-
tations.
Results: A latent class analysis revealed heterogeneity inherent in the preferences of parents
and adolescents. Two classes of parents emerged from the analysis that displayed significantly
different preferences. The first displayed strong preferences for averting night-time symptoms,
wheezing/chest tightening, physical activity limitations and emergency room visits with odds
ratios (OR) of 42 (95% CI 24, 72), 40 (95% CI 23, 68), 26 (95% CI 15, 44) and 21 (95% CI 12, 35),
respectively, compared to an OR of 1 for 10 physical activity limitations per month. A secondhe Asthma and Economics pre-conference session of the International Health Economics Association
ly 2013.
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Parent and adolescent preferences for asthma control 843smaller parent class displayed more balanced preferences. Most adolescents displayed similar
preferences for averting night-time symptoms, wheezing/chest tightening, physical activity
limitations and emergency room visits, with ORs of 28 (95% CI 16, 48), 25 (95% CI 14, 44), 27
(95% CI 15, 46) and 20 (95% CI 11, 34) respectively.
Conclusions: This study revealed the importance placed on averting night-time symptoms,
wheezing and chest tightening, emergency room visits and physical activity limitations by par-
ents and adolescents alike, with greater emphasis on symptom aversion by parents. Preference
heterogeneity exists and should be considered in customized asthma management programs.
ª 2014 Elsevier Ltd. All rights reserved.Introduction
Asthma is the most common chronic disease of childhood
and evidence suggests that the prevalence is rising in many
global regions and populations at risk [1,2]. Achieving
acceptable asthma control in children has remained
elusive, despite the availability of efficacious medications
and clinical management guidelines. Only 11% of a sample
of Canadian children achieved acceptable asthma control
and control has been associated with socioeconomic char-
acteristics and patterns of prior asthma health services use
[3,4]. The consequences of inadequate asthma control are
increased morbidity, more frequent asthma exacerbations
and reduced quality of life for family members. The com-
bination of a lack of control with severe underlying airway
inflammation can lead to serious acute exacerbations
requiring hospital admission [5].
To design effective health programs and services that
improve asthma control in children, one must closely
examine the definition of asthma control used in pediatric
clinical guidelines and the importance of the constituent
parameters, such as the frequency of exacerbations, fre-
quency of day-time and night-time symptoms, school ab-
sences, use of short-acting beta-agonists, physical activity
limitations and pulmonary function [6e8]. An international
comparison of asthma guidelines for children revealed
important differences regarding which parameters were
considered worthy of inclusion, as well as how levels of
asthma control were defined for each parameter [9]. None
of the guidelines assign weights to the parameters, yet
there is evidence from clinical practice to suggest that
some parameters, such as prior exacerbations, are better
predictors of poor control [10,11]. Variation between
guidelines suggests that uncertainty prevails among clinical
experts in how to best to define and achieve asthma control
in children [9].
Despite the importance of designing effective clinical
practice guidelines, the views of parents of children with
asthma and of children themselves have not been incor-
porated in guideline design. Previous research has revealed
the unique perspectives of adult asthma patients [12,13]
and parents [14,15] in how they perceive asthma control.
Children are dependent on their parents/caregivers for
access to health services and to medications (particularly
for younger children), therefore parental views and pref-
erences will strongly influence the attainment of asthma
control. There is increasing published evidence demon-
strating the importance of self-efficacy and empowermenton the part of adult and pediatric asthma patients in pro-
moting adherence to asthma management plans [12,16].
This research recognizes that beliefs and preferences are
paramount determinants of asthma control. Gaining an
understanding of the preferences of parents and children
and the heterogeneity of preferences for different attri-
butes of asthma control within these groups is therefore
critical.
Besteworst scaling (BWS) experiments offer a valid
method for eliciting and quantifying preferences and for
measuring the relative strength of preference for desig-
nated levels of asthma control parameters [17e19]. In a
BWS study, a respondent chooses the most preferred and
the least preferred items from a list of three or more pre-
sented in a single task. Each BWS questionnaire contains a
series of choice tasks whereby the values of the items
change. As BWS questionnaires are easy to administer and
complete, this approach is particularly useful for child
health research [20]. The objectives of the study were to
quantify the preferences of parents and adolescents with
asthma for different attributes of asthma control using
BWS, and to explore socioeconomic and health character-
istics that may explain heterogeneity of preferences.
Methods
The study was approved by the Research Ethics Boards of
The Hospital for Sick Children, Toronto, Canada, the Uni-
versity of British Columbia-Providence Health Care
Research Institute, Vancouver, British Columbia, and the
William Osler Health System, Brampton, Ontario, Canada
(adolescent study only). All participants provided informed
consent.
Study design
Convenience samples of parents with a young child with
asthma and adolescents with asthma were prospectively
enrolled in separate BWS surveys to assess preferences
regarding asthma control.
Item selection and instrument development
Factors related to asthma control were initially identified
through a literature review and a review of current practice
guidelines [6e9]. Potential asthma control attributes were
then discussed in two parent focus groups and one
Table 1 Attributes and levels included in the besteworst questionnaire.
Attribute Level
Night-time symptoms None
3 days per week
5 days per week
Wheezing or tightening of chest No chest tightening or wheezing
Chest tightening or wheezing but it is manageable (does not worsen)
Chest tightening or wheezing and is bothersome (may worsen)
Changing medication No changes needed to medication
More doses or adding on another asthma medication needed
Adding oral steroids for 5 days needed
Emergency visits No Emergency room visits
1 Emergency room visit per year
4 Emergency room visits per year
10 Emergency room visits per year
Participation in physical activities No physical activity limitations
2 limitations per month
10 limitations per month
844 W.J. Ungar et al.adolescent focus group. The literature review and focus
group findings were used to inform the design of a self-
administered BWS instrument. Two designs of a BWS in-
strument were pilot tested in 18 parents and 9 adolescents
who were given the option to complete the instrument on
paper or using a web-based format. The BWS questionnaire
contained a preamble introduction that briefly defined the
selected asthma control attributes and levels. This instru-
ment was accompanied by brief health and demographic
questionnaires. Minor changes were made subsequent to
piloting to complete the instrument design. As seen in Table
1, the final instrument included five attributes with a total
of 16 levels: night-time symptoms (3), wheezing or tight-
ening of chest (3), changing medication (3), emergency
department visits (4), and participation in physical activ-
ities (3). As a full factorial design that generates all possible
combinations of choices was not feasible, a fractional
design that represents a plausible array of options wasTable 2 A sample besteworst choice task. Considering the fol
which one you consider as the most preferred (best) and which
asthma control. Please choose only one best and only one worst.
Best
Night-time symptoms: 3 days per w
Wheezing or tightening of chest: No
Changing medication: To add oral st
Emergency visits: 10 Emergency roo
Limitation of physical activities: 2 licreated. For this purpose, a design was used that resulted
in a single version with 16 choice tasks. The design was
selected to maximize efficiency by displaying orthogonality
which ensures that the difference in the levels of each
attribute varied independently over choice sets, and bal-
ance, to confirm that all attribute levels occur within the
questionnaire at equal frequency [21]. The restriction that
a task could not contain two levels that belong to the same
attribute was relaxed. Six levels were presented in each
task and respondents were asked to indicate their most
preferred (best) and least preferred (worst) level (Table 2).
The questionnaire was composed and posted on the web
using Sawtooth (Sawtooth Software, Sequim, WA).
Recruitment and data collection
Two separate surveys were undertaken targeting parents of
children with asthma and adolescents with asthma. For thelowing choices of attributes and their levels, please indicate
one you consider as the least preferred (worst) attribute in
Worst
eek
chest tightening or wheezing
eroids for 5 days
m visits per year
mitations per month
Table 3 Demographic and health characteristics of parent and adolescent survey samples.
Characteristic Parents
(n Z 50)
Adolescents
(n Z 51)
p-value
n % n %
Child’s age (years), mean (SD) 6.9 (2.96) 14.10 (1.14)
Child of male sex 26 52.0 30 58.8 NS
Parents born in Canada 39 78.0 17 33.3 <0.0001
Parental education 0.0451
University or college degree/diploma 40 80.0 28 54.9
Some university or college 6 12.0 14 27.5
Completed high school or less 4 8.0 9 17.6
Family has a drug benefits plan 38 76.0 36 70.6 NS
Annual household income NS
$10,000e59,999 11 22.0 15 29.4
$60,000e120,000 10 20.0 11 21.6
Greater than $120,000 16 32.0 12 23.5
Not sure or prefer not to respond 13 26.0 13 25.5
Asthma attacks in last 6 mo, mean (SD) 3.90 (7.37) 2.14 (6.91) NS
History of other respiratory conditions
Pneumonia 21 42.0 10 19.6 0.0170
Bronchitis 22 44.0 7 13.7 0.0008
Croup 16 32.0 6 11.8 0.0155
Child catches cold or respiratory infections
more often than other children
40 80.0 26 51.0 0.0015
Symptom frequency in the last month NS
None 10 20.0 13 25.5
1e2 times a month 14 28.0 17 33.3
1e3 times per week 18 36.0 13 25.5
1e4 times per day 6 12.0 8 15.7
Other or missing 2 4.0 0 0.0
Night-time asthma symptoms in last month 32 64.0 19 37.3 0.0016
1 family doctor visit in last 6 months 16 32.0 14 27.5 NS
1 pediatrician visit in last 6 months 14 28.0 7 13.7 NS
1 respiratory specialist visit in last 6 months 34 68.0 34 66.7 NS
1 emergency room visit in last year 25 50.0 8 15.7 0.0006
1 hospital admission in last year 9 18.0 6 11.8 NS
Received asthma management or action plan 40 80.0 31 60.8 NS
Asthma medications used in last year 0.0300
BD þ ICS or BD þ AL 22 44.0 36 70.6
BD þ ICS þ AL 15 30.0 8 15.7
Oral corticosteroid 6 12.0 1 2.0
Other 5 10.0 6 11.8
Missing value 2 4.0 0 0.0
Abbreviations: SD Z standard deviation; mo Z month; BD Z bronchodilator; ICS Z inhaled corticosteroid; AL Z anti-leukotriene.
Parent and adolescent preferences for asthma control 845parent survey, parents were eligible if they had a child
between 2 and 12 years of age with a clinical diagnosis of
asthma for whom maintaining asthma control was a present
or past health issue, and who received at least one pre-
scription for an asthma controller medication in the last
year. Parents of children with significant co-morbidities
that had an impact on their asthma control were excluded.
The inclusion criteria were the same for the adolescent
study, except participants were aged 12e16 years. A family
could only participate in one of the two surveys. Parent and
adolescent respondents were recruited from The Hospital
for Sick Children asthma clinic, an outpatient clinic based
at an urban tertiary care research and teaching pediatric
hospital, and through the Asthma Society of Canada, acommunity-based patient advocacy organization. Adoles-
cent respondents were also recruited from the asthma
education clinic and the chest clinic at the Brampton Civic
Hospital, a suburban community-based general hospital.
Eligible research subjects were mailed a study package
containing an information sheet, the BWS instrument, a
parent-completed demographics and health questionnaire,
a CDN$5.00 gift card, and a stamped return envelope. The
package also contained instructions for optional on-line
questionnaire completion on a secure web site. Completion
of the questionnaires indicated consent. Individuals who
partially completed questionnaires were telephoned to
collect missing data. Sawtooth software was used to record
responses into a secure analytic database.
846 W.J. Ungar et al.Statistical analysis
Demographic and child health data for the parent and
adolescent respondent groups were analyzed using
descriptive statistics. Differences between the two groups
were compared using t-tests for continuous variables and
chi-square or Fishers Exact test for categorical variables.
Parents’ and adolescents’ BWS responses were analyzed
separately. In a conditional logit regression with choice as
the dependent variable, the regression coefficients repre-
sent the preferences for each level of each attribute. In a
latent class analysis (LCA), the presence of heterogeneity
inherent in the data can be observed as this analysis clas-
sifies responders with similar preference patterns into
distinct sub-groups. Thus the sub-groups of parents and
adolescents emerge from the response pattern data, rather
than be strictly defined according to pre-existing charac-
teristics [22]. BWS data were coded for LCA using Latent
Gold Choice version 4.5.0. LCA identify segments of sub-
jects’ responses with a larger likelihood of fitting to a
model, thus revealing heterogeneity in the underlying
preferences of respondents [23]. LCA uses semi-parametric
models to determine the distribution of respondents’
preferences and therefore makes less restrictive distribu-
tional assumptions about the model parameters compared
to mixed logit. This approach was used to analyze the BWS
data and generate regression coefficients for attribute
levels for each class. The regression coefficients represent
the average utility, or strength of preference for the
specified level for each latent class or respondent group.
This analytic approach facilitated the comparison of pref-
erence weights for all levels of all attributes relative to a
single reference level for each class. To facilitate inter-
pretation, 10 physical activity limitations per month was
designated as the reference level, as it was perceived that
utility for more preferred attribute levels would be
distributed above this value (e.g. no night-time symptoms)
and utility for less preferred levels (e.g. ten emergency
visits) would be below this value. A mean and standard
deviation were calculated for each preference weight
across latent classes. Differences in preference weights
were compared across classes with a Wald statistic under
the null hypothesis that coefficients were equal between
classes. The Wald statistic reveals for which attribute levels
the preferences of classes are alike, and for which ones
they differ. To facilitate interpretation of the positive and
negative regression coefficients, odds ratios (OR) and 95%
confidence intervals (CI) were computed by exponentiating
each preference weight relative to the reference level (i.e.
an OR equal to 1 for 10 activity limitations per month) for
each class. The ORs simplify the presentation of relative
preference for any level compared to the reference level. It
was hypothesized a priori that differences in preference
weights between parent latent classes may be explained
based on sociodemographic and asthma history character-
istics that would influence preferences for asthma control,
including immigrant status, income, language, age of
asthma onset, child health status, frequency of asthma
symptoms, recent use of urgent care, school days missed,
use of an asthma action plan or whether colds were re-
ported to lead to asthma worsening. Significant differencesbetween latent classes for these variables were tested in
cross-tabulations with Fishers exact text.
Results
Sample characteristics
Of 80 packages mailed to eligible parents, 50 were
completed (response rate 63%). Of 88 packages mailed to
eligible adolescents, 51 were completed (response rate of
58%). Thus a total of 101 respondents completed the same
BWS instrument to assess asthma control preferences.
The demographic and health characteristics of the
parent and adolescent samples are compared in Table 3. As
stated above, the parent survey targeted parents with
children with asthma aged 2e12 years while the adolescent
survey enrolled children aged between 12 and 16 years.
Significantly more parent respondents were born in Canada
compared to the adolescent sample. The adolescent group
was mostly recruited from the suburban community serving
a high density immigrant population. A significantly higher
proportion of parent respondents received a university ed-
ucation compared to parents of adolescent respondents.
The distribution of household incomes was not different
between the parent and adolescent samples. With regard to
health characteristics, the children of the parent sample
had significantly more co-morbid respiratory conditions,
more frequent asthma symptoms and more emergency room
visits in the last year. This is explained by the younger age of
these children, who typically present with a more severe
asthma phenotype than older children. A larger proportion
of the children of the parent sample was using three or more
concomitant asthma medications (bronchodilator with
inhaled corticosteroid and anti-leukotriene) and these
children were more frequent users of oral corticosteroids
compared to the adolescent sample, who mostly reported
using a bronchodilator with an inhaled corticosteroid or with
an anti-leukotriene in the last year. The reported symptom
frequency, asthma attacks and use of urgent health services
suggest moderateesevere asthma for the children of parent
participants as well as the adolescents with asthma.
Preferences for asthma control
The results of the LCA that measured the underlying pref-
erences for parents and adolescents are presented in Table
4. The LCA revealed preference heterogeneity for parent
and adolescent samples with both groups demonstrating
two distinct latent classes. The coefficients (utilities)
observed were in the expected direction and order for all
classes within each respondent group. p-values are pre-
sented for significant differences between classes.
Class 1 that emerged from the parent group data
constituted 86% of the parent sample and was character-
ized by a wide variation in preferences across levels for
each asthma control attribute, compared to class 2, which
showed little variation in utility across the levels within
each attribute. In class 1, the magnitude of difference
between the most and least preferred levels was similar for
night-time symptoms, chest tightening/wheezing and
Table 4 Latent class analysis of parent and adolescent preferences for asthma control.
Attribute Parents Teens
Class 1b
(n Z 43)
Class 2b
(n Z 7)
p-value Class 1b
(n Z 37)
Class 2b
(n Z 14)
p-value
Night-time Symptoms
None 3.73 1.13 <0.00001 3.32 1.73 0.00009
3 days per week 1.15 0.46 0.00055 0.62 0.58 0.00190
5 days per week 2.32 0.73 0.00034 2.15 0.12 <0.00001
Wheezing or Tightening of Chest
None 3.68 0.54 <0.00001 3.22 0.78 <0.00001
Manageable 1.08 0.56 0.32000 0.97 0.06 0.01900
Bothersome 2.14 0.33 0.00006 1.78 0.61 0.00220
Changing Medication
None 2.23 0.65 0.00170 2.13 1.08 0.01200
More doses/add another asthma medication 0.59 0.82 0.64000 1.18 0.13 0.00110
Add oral steroids for 5 days 1.45 0.16 0.00490 0.83 0.81 0.95000
Emergency room visits
None 3.03 1.21 0.00022 2.98 0.82 <0.00001
1 per year 0.32 0.16 0.74000 0.06 0.07 0.75000
4 per year 1.92 0.28 <0.00001 1.81 0.49 0.00039
10 per year 3.12 0.34 <0.00001 2.94 0.68 <0.00001
Limitation of Physical Activities
None 3.25 0.15 <0.00001 3.28 0.21 <0.00001
2 per month 0.28 0.03 0.61000 0.37 0.25 0.13000
10 per month 1.88 0.41 1.00000 1.82 0.06 1.00000
R2(0) 0.3823 0.0625 0.3573 0.0767
p-value based on Wald statistic under the null hypothesis that coefficients in two classes are equal. R2(0) represents goodness of fit for
each class based on a model with no intercept.
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control level in parent class 1 was no night-time symptoms
and the least preferred was 10 emergency room visits. The
utilities associated with changes in medication indicated
that this attribute was generally less important to parents
in this class compared to the other attributes. In class 2,
night-time symptoms, changes in medications and emer-
gency room visits demonstrated a similar spread between
the most and least preferred levels. Class 2 parents neither
distinguished between no chest tightening/wheezing or
manageable chest tightening/wheezing, nor did their
preferences differ greatly for different levels of physical
activity limitations. The most preferred asthma control
level for class 2 parents was no emergency room visits. The
least preferred was adding additional doses or adding
another asthma medication, which was perceived to be
worse than a short course of oral corticosteroids.
Class 1 that emerged from the adolescent group data
comprised 73% of the sample. Like the parents, class 1
adolescents were characterized by a wider variation in
preferences across levels for each asthma control attribute
compared to class 2. In class 1, the magnitude of difference
between the most and least preferred levels was similar for
night-time symptoms, chest tightening/wheezing and
physical activity limitations. The strongest preferences
were for no night-time symptoms, no chest tightening/
wheezing and no physical activity limitations, all of which
displayed similar utilities. The least preferred level in this
class of adolescents was 10 emergency room visits. The
utilities associated with changes in medication indicatedthat this attribute was less important to class 1 adoles-
cents. In class 2, the overall preference for avoiding chest
tightening/wheezing, changes in medications and emer-
gency room visits was similar. Class 2 adolescents did not
distinguish greatly between four and 10 emergency room
visits or between zero and two physical activity limitations
per month. The most preferred asthma control level for
class 2 adolescents was no night-time symptoms and the
least preferred was the need for oral corticosteroids.
To facilitate the interpretation and comparison of
preferences for different aspects of asthma control across
groups of respondents, odds ratios were calculated relative
to the reference point of 10 physical activity limitations per
month. The ORs for asthma control preferences for parent
and adolescent class 1 and 2 respondents are presented in
Table 5. Class 1 parents displayed an extremely strong
preference for the “no” value for each of the attributes
(i.e. averting night-time symptoms, chest tightening or
wheezing, changes to medications, emergency room visits
and physical activity limitations). The odds of preferring to
avert an aspect of poor asthma control ranged from 42 (95%
CI 24, 72) for no night-time symptoms to 9 (95% CI 5, 16) for
no changes to medications. These parents were approxi-
mately twice as likely to prefer averting night-time symp-
toms and chest tightening or wheezing compared to
averting physical activity limitations or emergency room
visits. They were four times more likely to prefer no night-
time symptoms compared to no changes in medications. In
contrast class 2 parents displayed more balanced prefer-
ences. The ORs for the “no” values for each attribute were
848 W.J. Ungar et al.not as extreme and the intermediate level values for night-
time symptoms, wheezing/chest tightening, emergency
room visits and activity limitations displayed ORs greater
than one, indicating that they were preferred to 10 physical
activity limitations per month.
Like the parents, class 1 adolescents displayed a strong
preference for the “no” value for each of the attributes.
However, unlike parents, adolescents displayed near
equivalent preferences for averting night-time symptoms,
wheezing/chest tightening, emergency room visits and
physical activity limitations, with ORs of 28 (95% CI 16, 48),
25 (95% CI 14, 44), 20 (95% CI 11, 34) and 27 (95% CI 15, 46),
respectively. As with the parents, class 2 adolescents dis-
played more balanced preferences. The ORs for the “no”
values for each attribute were not as extreme and the in-
termediate level values for night-time symptoms, changing
medications and activity limitations displayed ORs greater
than one, indicating that they were preferred to 10 physical
activity limitations per month.
It was hypothesized that differences in preference
weights between the latent classes that emerged from the
analysis could be explained on the basis of key socioeco-
nomic characteristics, such as immigrant status and
household income, or on the basis of differences in the
child’s asthma history or severity. A significant difference in
the proportions of parents who were not born in Canada
and who had been in Canada for fewer than 20 years was
found between parent class 1 and 2 (88.4% versus 42.9%,Table 5 Odd ratios for parent and adolescent preferences for
Attribute Parents
Class 1, n Z 43 Class 2, n
Odds
ratio
Lower
95% CI
Upper
95% CI
Odds
ratio
Lo
95
Night-time Symptoms
None 41.8 24.3 71.8 3.1 1.
3 days per week 0.3 0.2 0.5 1.6 0.
5 days per week 0.1 0.1 0.1 0.5 0.
Wheezing or Tightening of Chest
None 39.6 23.1 67.9 1.7 0.
Manageable 2.9 1.6 5.4 1.8 0.
Bothersome 0.1 0.1 0.2 0.7 0.
Changing Medication
None 9.3 5.4 16.2 1.9 0.
More doses/add medication 0.6 0.3 0.9 0.4 0.
Add oral steroids for 5 days 0.2 0.2 0.3 0.9 0.
Emergency room visits
None 20.7 12.1 35.4 3.4 1.
1 per year 0.7 0.5 1.1 0.9 0.
4 per year 0.1 0.1 0.2 1.3 0.
10 per year 0.0 0.0 0.1 0.7 0.
Limitation of Physical Activities
None 25.8 15.1 44.0 0.9 0.
2 per month 1.3 0.8 2.3 1.0 0.
10 per month 1.0 e e 1.0 e
Odds ratios were calculated by exponentiating the regression coeffic
tations.
CI Z confidence interval.Fisher’s exact p Z 0.0026). No other significant de-
mographic, socioeconomic or asthma history differences
between parent classes were found.Discussion
The attributes that were included in the study were ones
identified by parents and adolescents as being important to
them for asthma control and included wheeze and chest
tightness, emergency rooms visits, changes in asthma
medications, night-time symptoms and physical activity
limitations. While the latter two attributes are included in
US [8], Canadian [7] and GINA [6] practice guidelines, the
additional attributes voiced by parents and adolescents
offer more specificity regarding what they judge to be
important for asthma control. The results also revealed
heterogeneity of preferences for asthma control attributes
among parents and adolescents. The majority of parents
valued the attributes of night-time symptoms, wheezing or
chest tightening, emergency room visits and physical ac-
tivity limitations fairly equally, placing somewhat less
emphasis on changes in medications as an important indi-
cator of worsening asthma. These parents expressed a
strong preference in favor of achieving no symptoms,
physical limitations or emergency visits. A smaller second
sub-group expressed more balanced preferences across the
attribute levels but was less concerned with physicalasthma control.
Teens
Z 7 Class 1, n Z 37 Class 2, n Z 14
wer
% CI
Upper
95% CI
Odds
ratio
Lower
95% CI
Upper
95% CI
Odds
ratio
Lower
95% CI
Upper
95% CI
4 6.9 27.6 15.9 47.8 5.6 3.0 10.7
7 3.6 0.5 0.3 0.8 1.8 1.0 3.3
2 1.1 0.1 0.1 0.2 0.9 0.5 1.7
8 3.9 25.0 14.1 44.2 2.2 1.2 4.0
8 4.0 2.6 1.4 5.0 0.9 0.5 1.7
3 1.6 0.2 0.1 0.3 0.5 0.3 1.0
8 4.3 8.4 4.8 14.8 3.0 1.6 5.5
2 1.0 0.3 0.2 0.5 1.1 0.6 2.1
4 1.9 0.4 0.3 0.7 0.4 0.2 0.8
5 7.5 19.7 11.3 34.4 2.3 1.2 4.4
4 1.9 1.1 0.7 1.7 0.9 0.5 1.8
6 3.0 0.2 0.1 0.2 0.6 0.3 1.1
3 1.6 0.1 0.0 0.1 0.5 0.3 0.9
4 1.9 26.5 15.2 46.3 1.2 0.6 2.5
5 2.3 0.7 0.4 1.1 1.3 0.7 2.4
e 1.0 e e 1.0 e e
ient, relative to the reference level of 10 physical activity limi-
Parent and adolescent preferences for asthma control 849activity limitations as an important marker of asthma con-
trol. The analysis also revealed two classes of adolescents
with the difference between classes similar to those of
parents. Unlike parents, the majority of teens was
approximately equally averse to any night-time symptoms,
wheezing or chest tightening, emergency room visits or
physical activity limitations.
The difference in preferences between the two classes
that emerged from the parents’ response patterns may be
explained by differences in health beliefs based on cultural
values, with a significantly higher proportion of new im-
migrants in class 1. The small samples sizes of the classes
may have precluded observing other significant differences
between the classes based on socioeconomic or asthma
history characteristics.
For asthma education and management programs to be
effective, it’s important to recognize that parents and ad-
olescents are heterogenous with respect to their prefer-
ences, beliefs and behaviors. A customized rather than a
“one size fits all” approach is ideal for ensuring that parents
and their children are willing participants in the manage-
ment of asthma. Previous research in adults with asthma
has found that patients with a high internal locus of con-
trol, i.e. a belief that they can exert control over their own
condition and the events that ensue, demonstrated better
asthma control than those patients with a lower locus of
control [12]. An understanding of the importance of self-
efficacy and empowerment in achieving asthma control
has led to the demand for more customized asthma man-
agement programs that are patient- rather than disease-
oriented [13]. Programs that increased patients’ under-
standing and perception of asthma control were correlated
with improvements in asthma severity, physical and mental
health status, asthma-specific quality of life and a reduc-
tion in risk of ED visits [13]. Individualized plans should be
made with the goal of providing a means of self-
management to improve outcomes and decrease asthma
morbidity.
As children and adolescents are dependent on parents
for access to health care, achieving a sense of self-efficacy
in children and adolescents cannot succeed without par-
ents. In younger children, barriers to asthma control and
adequate management may be related to child behavior,
anxiety and parenting style [24]. While parents are the
proximal care providers and health service gatekeepers for
young children, adolescents must cope with a growing self-
identity and need for independence at the same time that
they must accept responsibility for managing their asthma
[25]. Adolescents’ beliefs in their own invulnerability and
their desire to fit in well with their peers may present
barriers to acceptance of their asthma and their ability to
self-manage. Issues pertaining to health beliefs, locus of
control and self-efficacy are therefore especially acute in
adolescents. Children aged 9e18 years who had a greater
understanding of their asthma and who integrated their
asthma management more closely into their daily lives
demonstrated reduced markers of airway inflammation
[16]. Rhee et al. found that an accurate perception of
asthma control in adolescents was associated with more
asthma knowledge, better asthma control and improved
quality of life [25]. Adolescents with asthma who expressed
denial of their condition, who perceived asthma as animpediment to their social lives, and who expressed nega-
tivity towards care providers and medication regimens
exhibited low self-efficacy [26]. This research demon-
strates the importance not only of studying the preferences
of adolescents but also the psychosocial factors that govern
preferences and behaviors [16,25,26].
While qualitative research methods are invaluable for
exploring psychosocial factors that influence pediatric
asthma control, choice experiments, such as besteworst
scaling and discrete choice studies, offer sound quantita-
tive methods for measuring preferences, identifying het-
erogeneity and comparing preferences across groups. To
date, these methods have only been used in adults with
asthma. Understanding that adherence to asthma medica-
tions is a function of patient preferences (and that these
preferences may differ from those of clinicians), King et al.
conducted a discrete choice experiment in adults with
asthma to measure their preferences for three different
asthma medication regimens [27]. In that study participants
expressed a preference for medications that allowed them
to participate in their usual daily activities and sports, had
minimal symptoms, and did not have side-effects. Drug cost
was also found to be important in patient choice [27]. Cost
was included in a discrete choice experiment by McTaggart-
Cowan et al. to allow expression of preferences for attri-
butes related to asthma treatment in adults in terms of
willingness-to-pay [28]. Patients were willing to pay to gain
more symptom-free days and to avoid episodes of oral
thrush. While the present study did not examine
willingness-to-pay, it is the first to use choice methods to
explore preferences for asthma control attributes and to
survey an adolescent population.
The study included a number of limitations. The sample
of parents and adolescents was not generated randomly,
however deliberate sampling from the community and
hospitals in addition to hospital-based asthma clinics hel-
ped to create study samples representing a wide range of
asthma severity. Although the sample sizes for parents and
adolescents were small, the inclusion of 16 choice tasks for
each respondent generated ample statistical power for the
LCA. The small samples did however limit the ability to
examine sociodemographic and asthma history de-
terminants of preference differences between classes. The
samples were drawn from urban and suburban areas in the
greater Toronto area which may limit generalizability to
other regions or health care systems where asthma man-
agement practices differ. In the current study, 76% of the
parent and 71% of the adolescent sample had drug benefits
with good access to asthma medications. Thus for most
study subjects, lack of insurance did not serve as an
impediment to medication adherence, which may not be
true in other jurisdictions.
In conclusion, this study revealed strong preferences for
averting night-time symptoms, wheezing and chest tight-
ening, emergency room visits and physical activity limita-
tions by parents and adolescents alike. Parents had much
stronger preferences for averting night-time symptoms and
wheezing and chest tightening compared to other attri-
butes, while adolescents displayed similar preferences for
averting night-time symptoms, wheezing and chest tight-
ening, emergency room visits and physical activity limita-
tions. Future research is required to further understand
850 W.J. Ungar et al.preference heterogeneity and those factors that influence
parent and patient perceptions, beliefs and behaviors, so
that customized asthma education programs may succeed
in optimizing asthma control in clinical practice.
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